The effect of cortisol on thyroid hormone kinetics in the ovine fetus.
The mechanism underlying the association of rising concentrations of circulating triiodothyronine (T3) with the prepartum surge in the concentration of cortisol was investigated in 11 fetal sheep. The concentrations and metabolic clearance rates of T3 and thyroxine (T4) were measured prior to and following a continuous intravascular infusion of cortisol (1 mg/h for 84 h). Mean plasma T3 concentrations increased 10-fold following cortisol infusion whereas the concentrations of T4 either remained stable or exhibited a variable decline. Cortisol induced a 5-fold decrease in the metabolic clearance rate of T3 and a 6-fold increase in that of T4. The corresponding mean production rates of T3 and T4 increased significantly although the magnitude of the change varied between fetuses. We conclude that the prepartum rise in plasma T3 concentrations is likely to be a consequence of both a decreased metabolic clearance of T3 and increased peripheral conversion of T4 to T3 caused by rising concentrations of cortisol in fetal plasma.